Cerebral blood flow (CBF) autoregulation in spontaneously hypertensive rats (SHR) during chronic administration of a theophylline derivative (P-23).
Chronic hypertension causes the lower and upper limits of CBF autoregulation to reset to higher blood pressure levels. In the present study we examined whether the theophylline derivative P-23, which had lowered blood pressure in SHR, would influence CBF autoregulation. P-23 (10 mg/kg po) was administered once daily for 4 weeks and tail systolic pressure was measured weekly in this P-23 group and in a control group of SHR. At the end of the treatment period, CBF autoregulation was studied. CBF was determined using the intracarotid 133Xe injection method in halothane/nitrous oxide anesthetised animals. The lower and upper limits of autoregulation were studied in two subgroups of rats by, either raising blood pressure (MAP) stepwise with norepinephrine or lowering MAP stepwise by controlled bleeding and measuring CBF at MAP intervals of 10 mmHg. In the P-23-treated group, blood pressure fell significantly but in the control group, blood pressure increased slightly. The lower part of the autoregulation curve was shifted towards lower pressure in the treated group and the lower limit of autoregulation was significantly different from that in the control. The upper limit of autoregulation was above 180 mmHg in both groups. The beneficial effect of P-23 on CBF autoregulation should be taken into consideration during chronic administration in clinical studies in man.